Abstract Decision making process in maintenance management produces a final choice. Fault Tree Analysis (FTA) is proposed as a graphical representation of logical relationships between the elements that comprise the decision making process in maintenance management. A Fault Tree (FT) is compound by different events and logic gates. Complex systems analysis may produce thousands of combinations of events (cut-sets) that can cause the system failure. The determination of these cut-sets can be a large and time-consuming process even on modern computers. Binary Decision Diagrams (BDD) provides a new alternative to the traditional cut-set based approach for FTA that leads to the determination of the function output value through the examination of the input values. BDD is a directed acyclic graph that represents the Boolean functions. The cut sets generated by BDD will depend on the events ordering. The "Level", "Top-Down-Left-Right", "AND", "Depth-First Search" and "Breadth-First Search" methods have been considered for listing the events, and a comparative analysis of them has been done. A new ranking approach is proposed in this paper, where its efficiency has been validated.
Introduction
The study of methods and procedures, by which concerns about multiple conflicting criteria, are taken into account by the International Society on Multiple Criteria Decision Making in order to be formally incorporated into the management planning process. Fault Tree (FT) is used in this paper for supporting decision-making activities in maintenance management. A FT model is a graphical representation of logical relations between events (usually failure/fault events). Complex systems analysis may produce thousands of combinations of events (cut-sets) that can cause the system failure, i.e. the top event occurrence. The determination of these cut-sets can be a large and time-consuming process even on modern computers. The determination of the exact top event probability also requires lengthy calculations if the FT has a great number of cut-sets. Approximation techniques have been introduced with a loss of accuracy in order to reduce the computational cost of the FT analysis (FTA). BDD provides a new alternative to the traditional cut-set based approach for FTA. This technique leads to the determination of the function output value through the examination of the input values. Fig. 2.1 shows a simple example in order to describe the FTA and the use of BDD. The problem consists of flowing water from the tank B to the tank A through the pipes that connect both tanks.
The FT associated to the system shown in Fig. 2 .1 is showed in Fig. 2 .2. 
